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Despite  emerging  public  and  donor  attention  on  women  and  agriculture,  relatively  few studies  are  based
on  gender  analysis  of  sex-disaggregated  quantitative  data,  particularly  on women’s  involvement  in  mar-
keting of  livestock  products.  The  objective  of this  article  is therefore  to  investigate  gender  roles  and
processes  of  smallholder  goat  production  and marketing  in  Inhassoro  District,  Mozambique,  by  analysing
sex-disaggregated  baseline  data  for  women  in male-headed  households  (W-MHH),  men  in male-headed
households  (M-MHH)  and  women  in female-headed  households  (FHH).  The  paper  draws  on  baseline
data  from  the  imGoats  project,  which  aimed  to diversify  smallholder  goat  producers’  livelihood  options
by  supporting  the  commercialization  of goat  production.  Building  on  the sustainable  livelihoods  frame-
work,  adapted  for gender  and  assets,  this  paper  demonstrates  that  women  in male-headed  households
rarely  have  control  over  income  from  goat  sales  and  that meanings  of  “joint”  ownership,  decision  makingivelihoods
mallholder markets
and asset  control  differ  by gender.  Results  also  showed  that  the  primary  goal  of  selling  goats  is  to  cover
emergencies  and  household  needs,  and  that  goat  meat  consumption  is  linked  to  market  access  and  agro-
ecological  zone.  Despite  the  challenges  of  undertaking  robust  gender  studies  in  a real-life  developing
country  setting,  this  study  provides  a  practical  technical  example  of how  one can  implement  gendered
quantitative  analyses  in  the  context  of  the livelihoods  framework.
ublis© 2015  The  Authors.  P
. Introduction
Over the past decade there has been emerging public and donor
ttention on women being recognized as major contributors to agri-
ultural production and marketing in developing countries [1–3].
t the same time there has been an increasing interest among prac-
itioners, policy makers and researchers to link smallholders to
arkets to reach development objectives of increased income and
ood security [4,5].
In this article, gender is deﬁned as “the economic, social, politi-
al, and cultural attributes and opportunities associated with being
an  or woman” ([6], p.2). It is often argued that commercializa-
ion of crop and livestock production can lead to women losing
ut, whereby as production commercializes, women work more
ut beneﬁt less, for example, by controlling less income [7–9].
uch negative outcomes can be avoided by integrating gender
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in the full research and development cycle and by conducting a
gendered baseline analysis that will inform the integration of trans-
formative measures in the project cycle [10]. The importance of
gender integration in the full research-for-development process –
in baseline studies, interventions, monitoring, learning and impact
assessments – is more and more acknowledged as good practice
[11–13].
Although an increasing amount of quantitative data has
informed the gender literature on crop production and market-
ing [14,15,53], the understanding of gender roles within livestock
production and marketing is still largely qualitative in nature.
Relatively little quantitative sex-disaggregated data are currently
available on women’s involvement in the marketing of livestock
products despite its being increasingly essential to inform and
inﬂuence interventions by development partners, policy makers
and donors [16–18]. Moreover, gender roles vary between socio-
economic contexts, regions and countries, which make it difﬁcult
to generalize gender dynamics [13,19]. Owing to this variation, the
validity of assumptions regarding gender roles needs to be tested
carefully in each speciﬁc context [18,20].
Taking the above arguments into account, the objective of this
article is to provide a practical example of how development practi-
tioners interested in “doing gender” can implement gender analysis
nder the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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mFigure 1. Sustainable livelihood model adapted
f sex-disaggregated quantitative data within the context of their
rojects following the sustainable livelihoods framework. It draws
n data and experiences from a Research-for-Development (R4D)
roject focusing on goat production and marketing, imGoats, which
as led by the International Livestock Research Institute (ILRI)
nd implemented by CARE in Inhassoro District, Mozambique.
he project focused on gender integration at the beginning of the
roject cycle by analysing quantitative sex-disaggregated baseline
ata. As such, the current study represents an initial step towards
sing quantitative baseline data to try to prevent a widened gender
eneﬁt gap as a potential outcome of the project.
The following section presents the conceptual framework based
n the sustainable livelihoods model adapted for gender and assets;
he context of goat production and marketing in Inhassoro District
s also described. Section three presents materials and methods for
ata collection and analysis of quantitative sex-disaggregated data
rom different goat smallholder farmers and for additional quali-
ative information. Section four shows the results in line with the
elected gender areas, followed by a discussion in section ﬁve. The
aper concludes with recommendations for research and devel-
pment projects wanting to have a transformative inﬂuence on
ender roles in smallholder livestock production and marketing.
. Conceptual framework
.1. The sustainable livelihoods model adapted for gender and
ssets
The current study builds on the sustainable livelihoods frame-
ork adapted for gender and assets. In the sustainable livelihoods
ramework, a pentagon is used to represent the ﬁve capitals –
uman, natural, ﬁnancial, physical and social – necessary to sustain
ivelihoods individually and collectively ([21], [22]). Policies, insti-
utions and processes inﬂuence assets and the available livelihood
trategies; these include for example market access and norms
f mutual assistance in times of need [18]. The livelihood strate-
ies then determine outcomes such as increased income, improved
ellbeing, reduced vulnerability, more reliable food security, and
ore sustainable use of the natural resource base, which in turn
articipate to the enhancement or depletion of men’s and women’s
sset bases. Livestock can contribute to livelihood outcomes in
ultiple ways, e.g. sale of livestock products to increase incomes,ender and assets (adapted from [22] and [18]).
increased food security through higher consumption of home-
produced livestock products [23,24].
Gender integration in the livelihoods framework, as recom-
mended by the World Bank [6], enables the constant consideration
of gendered differences in the multiple components of the frame-
work. Identifying these differences, their underlying causes and
ways of addressing the causes in order to narrow the gender
outcome gap thus leads to adapting the sustainable livelihoods
framework so that each of its elements can be viewed through a
gendered lens (Figure 1).
This article provides a practical technical example of how
gender-disaggregated data can be collected and analysed within
a real-life development project so as to provide some empirical
evidence of the gendered gradient of all aspects of this sustainable
livelihood model adapted for gender and assets.
2.2. Gender roles in livestock production and marketing
The following section highlights frequently mentioned
gender–livestock arguments in relation to women’s access to and
control of production assets and incomes in developing countries.
They contribute evidence to the relevance of using a gendered sus-
tainable livelihoods framework to understand better the livelihood
strategies involving livestock and their potential outcomes.
First, small stock like poultry, sheep and goats are often consid-
ered women’s animals and are, therefore, a suitable entry point to
improve livelihood and food security of households and especially
for women and children [17]. The concept of “women’s animals”
is more complex than it may  appear at ﬁrst sight because owning
small stock and crops does not necessary mean that women own
goats or land [25]. The type of livestock species owned by women
is context-speciﬁc and ownership patterns may  change over time
[17]. Ownership patterns can be determined by intra-household
allocation rules as well as by the broader sociocultural context
[18]. For example, Saghir et al. [26] found that there is a culture
against women  ownership of goats in Tanzania. Other studies have
demonstrated that assets are often owned by individual household
members – instead of being pooled – as deﬁned by intra-household
allocation rules [27]. As such, men  and women can own different
assets and assets may  be unequally distributed within a household
[18]. For these reasons, women’s ownership of small stock should
not be considered as given.
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goat value chains that increase incomes, reduce vulnerability and
enhance welfare amongst marginalized groups including women;
and second, to document, communicate and promote appropriate
evidence- based models for sustainable, pro-poor goat value chains.B.K. Boogaard et al. / NJAS - Wageningen
However, looking only at ownership can misrepresent reality, as
wnership does not guarantee control or decision making power
ver the assets or income [20]. Women  may  not be the owners
f livestock and land but may  have access to their products, e.g.
ilk [23], and part of the income from their sales. Owing to this
omplex “ownership” situation, Meinzen-Dick et al. [18] have sug-
ested looking at “use or access” rights and “control or decision
aking” rights together in order to establish the nature of asset
wnership. For example, land rights in patrilineal social systems,
ike many Sub-Saharan African countries, are often determined by
nheritance through the male line, whereas women can gain access
hrough marriage and lose access on death of their husband [28,29].
Likewise, women may  face insecure rights over livestock [17],
hich can subsequently reduce their bargaining power in house-
old decisions over their sales and incomes [18]. Access to an asset,
herefore, does not always represent ownership of the asset as it
ay  be without decision making ability over the asset or rights on
eath of their husband.
A household consists of diverse members with different char-
cteristics, perspectives and inﬂuence, and who  make different
ecisions; all these components determine the allocation of
esources among the household members [27]. These character-
stics make an individual – or a collective of multiple individuals –
ependent on the type and the extent of consultations and negoti-
tions conducted among the individuals within the household. In
his case, an individual’s bargaining ability among others is cru-
ial. Thus, household decisions – such as when to use livestock
or home consumption, when to sell livestock and how to use the
oney – strongly inﬂuence the way livelihood assets are put to use
ithin livelihood strategies. Livestock sale decisions are gendered;
aghir et al. [26] found that in Tanzania there is a strong tradition
gainst women’s decision taking over goats, whereas in other stud-
es goats are considered speciﬁcally suitable for women, because
hey fall under their decision domain [30,31]. Moreover, women
ay  use money from livestock and their product’s sales differently
rom men  [18]. Women’s ownership of small ruminants can enable
hem to increase food security through access to animal prod-
cts and income as well as enhance their bargaining power within
he household. However, these abilities can be undermined if the
arketing decision making and control of the income from these
nimals remains under men  [32]. Hence, it is crucial to understand
hich household decisions are made individually and collectively,
y men  and women alone or jointly, as this will determine whether
esired livelihood outcomes like increased income and food secu-
ity will be realized through a livestock-based intervention.
Another important gender concern is that with increased
ncome from commercialization men  take over control of the
ecision-making relating to income and women lose control as
he business becomes proﬁtable [7,9,23]. Njuki and Sanginga [32]
howed that this can also be the case for livestock products as
ow-income commodities constituted a higher share of women’s
ncome whereas men  had a higher share of high-income commodi-
ies. Women  can clearly only lose control over (part of) the income,
f they had some control in the ﬁrst place. Moreover, in case women
ave limited control, it might be more difﬁcult for them to maintain
t [17]. Hence, a crucial ﬁrst step in livestock development projects
s a gender-sensitive analysis to assess the level of control women
ctually have over income from livestock and other assets.
To conclude, sex-disaggregated data are a prerequisite to
nterrogate gender assumptions. However, the availability of quan-
itative data on this topic is especially limited. Moreover, sex-
isaggregated data are often only disaggregated by gender of the
ousehold head, leaving women in male-headed households invis-
ble. Taking the above arguments into account, the current paper
ooks at differences among men  in male-headed households (M-
HHs), women in male-headed households (W-MHHs) and theal of Life Sciences 74–75 (2015) 51–63 53
heads of female-headed households (FHHs) in Inhassoro District,
Mozambique, on the following topics: livelihood strategies, owner-
ship of land and livestock, goat meat consumption within the
household, market participation, control of incomes from goat sales
and other livestock, and income expenditure.
2.3. Goat production and marketing in Mozambique and in the
study area
The current section describes the context of goat keeping and
marketing in Inhassoro District, Inhambane Province, Southern
Mozambique (Figure 2).
Mozambique is one of the poorest countries in the world rank-
ing 185 out of 187 countries in the 2012 UN Human Development
Index [33]. With a score of 0.58 on the Gender Inequality Index,
Mozambique also ranks 125 of 148 countries, which means there
is relatively high inequality in achievements between women and
men  in reproductive health, empowerment and labour. About 80%
of the Mozambican population depends on agriculture for their
livelihoods [34]. It is estimated that only 11% of the arable land
area is cultivated, mainly by smallholders, and about 60% of the
agricultural labour force consists of women [35]. Land is owned by
the Government of Mozambique and consequently land ownership
usually entails use right [36]. Moreover, many regions in Mozam-
bique are characterized by a patriarchal social system, which means
that after marriage women move to their husband’s village and can
use the land [12]. Within this social system, however, women can
have a substantial level of autonomy in relation to crop production
(Wright 1984 in [37]). The Mozambican livestock population was
severely depleted during the civil war (1977-1992), after which
the Government of Mozambique – supported by the international
donor community and non-governmental organizations – started
restocking activities, which focused mainly on cattle and goats for
smallholders.
The goal of the “small ruminant value chains as platforms for
reducing poverty and increasing food security in dryland areas
of India and Mozambique (imGoats)” project was  to increase
incomes and food security in a sustainable manner by enhancing
pro-poor small ruminant value chains in India and Mozambique
[38]. The project had two  objectives: ﬁrst, to pilot sustainable
and replicable organizational and technical models to strengthenFigure 2. Study area: Inhassoro District, at the northern part of Inhambane Province,
Mozambique.
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Table  1
Selection criteria of baseline communities and households.
Community name Agro-ecological zone Market accessa SEED project participationb Number of selected households
Vulanjane Interior High No 14
Nhapele Interior High Yes 14
Mabime Coastal High No 14
Rumbatsatsa Interior Low Yes 14
Cachane Interior High No 14
Chichangue Coastal Low No 14
Total  households 84
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pa High market access – less than 10 km from a tarmac road; low market access – 
b Sustainable Effective Economic Development (CARE project)
he imGoats project intended to diversify smallholders’ livelihood
ptions by supporting commercialization of goat production to
nable increases in incomes and asset accumulation. Inclusion of
omen was important to the project to ensure that they beneﬁted
n terms of access to and control of incomes generated through
he project. The project used value chains and innovation systems
pproaches for its technology transfer; a baseline study was con-
ucted at its start.
In Mozambique, the target zones of the imGoats project were
emi-arid areas of Inhassoro District (Figure 2). Inhassoro District
overs about 4,746 km2 holding 52,275 inhabitants. Only 13% of
he population lives in urban areas [39]. The district consists of
wo agro-ecological zones: a coastal and an interior zone. The inte-
ior zone is relatively dry with brown-red relatively fertile soils
hereas the coastal zone is more humid with less fertile sandy
oils. In both zones, livelihoods are based on subsistence agricul-
ure; in the coastal zone livelihoods are also based on ﬁshing [39].
n Inhassoro District, about 10,000 households have arable land
ith an average area of 1.6 ha per household, 11% of which are
eaded by women [39]. Most multiple-plot smallholdings, called
achamba,  are used for subsistence production of multiple crops
ased on manual labour and low inputs [35].
The main agricultural products in Inhassoro District are maize,
assava, beans, peanuts, sweet potatoes and sunﬂower [39]. It is
stimated that 65% of the people who cultivate these plots are
omen and that the large majority (92%) of the women in the
istrict are involved in agricultural labour. Very few women  (5%)
re involved in sales or employed in formal and informal commer-
ial sectors [39]. The majority of the crops are consumed at home
ut sales of cassava and maize are also the main source of rural
ousehold income [36].
In 2010 Inhambane Province had almost 416,000 goats, which is
bout 11% of the national ﬂock [40]. It is known that smallholders
arely keep goats for commercial purposes, but mainly for subsis-
ence roles, such as meat and milk production, manure production,
nsurance against emergency, social status, and ceremonies
19,41–43]. Similarly in Inhassoro District, it was  estimated that
nly 9% of goats produced were marketed through either formal
r informal chains [39]. It should be noted that goats in Inhassoro
istrict are not milked. In addition, goat production in Inhassoro
istrict is characterized by a number of challenges, such as low
umber of goats per household, limited access to animal health
ervices, lack of organization of producers, limited use of commu-
al grazing areas, lack of infrastructure and livestock markets, and
imited knowledge about improved husbandry practices [44].
. Materials and methods.1. Baseline study
The baseline study consisted of a household survey with ﬁve
arts: a) household characteristics, b) goat keeping practices, c)than 10 km from a tarmac road
cost, returns and marketing, d) knowledge and training of small-
holders and e) food security.
One of the factors strongly inﬂuencing the level of market access
for smallholders in Inhassoro is their distance to a tarmac road;
the closer the community is to a tarmac road, the better the mar-
ket access. Market access in this study was therefore deﬁned in
terms of distance to a tarmac road, with less than 10 km represent-
ing “high” market access and more than 10 km representing “low”
market access. Another factor is “Project participation”, which is
related to earlier CARE activities in several communities. Sustain-
able Effective Economic Development (SEED) is a CARE project,
which – at the time imGoats started – had already operated actively
for 2 years in Inhassoro District providing access to loans and foster-
ing handicraft business opportunities for the farming households.
It was expected that communities that had worked before with this
project might have had different practices and attitudes compared
with communities that had not previously worked with CARE.
Baseline communities were selected using three criteria that
might affect smallholders’ goat production and marketing prac-
tices: agro-ecological zone in Inhassoro (interior; coastal), market
access (high; low), and history of participation in CARE devel-
opment projects (imGoats project; SEED project) (Table 1). The
household survey covered six project communities in Inhassoro
District, with 14 respondents per community resulting in a total of
84 household interviews. Key informants estimated that on average
a community consisted of 1,413 people in 472 households. Cor-
responding to only 3% of a community’s households, the baseline
survey sample can in hindsight be criticized as too small.
The initial questionnaire was developed in English and then
translated to Portuguese (both are available upon request from the
corresponding author). The questionnaire was pre-tested in the
ﬁeld and revised to enhance clarity. Household interviews were
conducted in the local language Xitswa and responses documented
in Portuguese by eight enumerators. A week before the survey, the
enumerators employed by CARE and the imGoats project received
a 2.5-day training on the objectives of the project and baseline
study, interviewing techniques, and content of the household sur-
vey. The training also included ﬁeld-testing of the survey. The
training did not address gender speciﬁcally. Data were collected
over nine days (8–17 August 2011). Each interview took about
1.5 hour. There were four female and four male enumerators; no
effort was made to match the sex of the enumerator and the sex
of the household respondent. One person was  interviewed from
each household selected; this could be the person who took care
of goats, the head of household or his spouse. Sex of the respon-
dent and that of the household head were documented, which
enabled the following gender categorization: male respondents
from male headed households (M-MHHs), female respondents
from male headed households (W-MHHs), and female respondents
from female headed households (FHHs).
In case a male respondent was  also head of household, he was
not asked about the presence or absence of his wife, which implies
in the current study that male respondents from male headed
 Journal of Life Sciences 74–75 (2015) 51–63 55
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Table 2
Selected baseline variables for statistical gender analysis.
Variable Type Categories (if applicable)
Gender Nominal M-MHH; W-MHH; FHH
Community Nominal Cachane; Chichangue;
Mabime; Nhapele;
Rumbatsatsa; Vulanjane
Market access Binary Low access (>10 km from
tarmac road); High access
(<10 km from tarmac road)
Agro-ecological zone Binary Coastal zone; Interior zone
SEED project
participation
Binary No; Yes
Age Continuous Normal distribution
Years of education Continuous
Binary
Non-normal distribution –
recoded into binary variable
No education; One or more
years of education
Main occupation Nominal Crop production; Livestock;
Monthly salaried job; Business;
Handicraft; Other
Second occupation Nominal Crop production; Livestock;
Business; Handicraft;
Agricultural labour; Other
Land ownership Nominal Husband; Wife; Joint; Other
relative
Goat ownership Nominal Men only; Women only;
Jointly; Children
Goats per household Continuous Non-normal distribution –
transformed to natural log
Years of goat keeping Continuous
Nominal
Non-normal distribution –
recoded into nominal variable
1  to 3 years; 4 to 8 years; 9 to
14 years; 15 or more years
Market participation
(goat sales)
Binary No; Yes
Income control Nominal Household male; Household
female; Joint household; Other
Expenses covered Binary No; Yes (Education; Food;
Health; Housing; Clothing)
Goat meat Binary No; Yes
and normality. Two  variable interactions were tested although
sample size limited the ability to test higher level interactions.
Table 3
Respondents per community for three gender categories (M-MHHs, W-MHHs,
FHHs).
Community name M-MHHs W-MHHs FHHs Total
Vulanjane 6 (7.2%) 2 (2.4%) 6 (7.2%) 14 (16.9%)
Nhapele 4 (4.8%) 3 (3.6%) 7 (8.4%) 14 (16.9%)
Mabime 11 (13.3%) 2 (2.4%) 0 (0.0%) 13 (15.7%)B.K. Boogaard et al. / NJAS - Wageningen
ouseholds (M-MHHs) can be married men  as well as widowers.
oreover, it is known that polygamous marriages exist in Mozam-
ique [45] and might be an inﬂuencing factor for our study, but this
as not looked at in the current research.
Additional respondents’ characteristics included age, years of
oat keeping, level of education, main and second occupation, and
evel of income. Unfortunately, data on income level were too scarce
or robust statistical analysis. No data were collected on social sta-
us and class difference.
A week before data collection each community received an ofﬁ-
ial letter announcing the visit, explaining the purpose of the visit
nd requesting goat keepers to come to the centre (sede) of the
ommunity to participate in the interviews. The sede is a village
eeting place and is the traditional mode of meeting and consul-
ing communities that are widely spread out. Most interviews were
herefore not conducted at respondents’ homes. For interviews
ot conducted at the sede, respondents were selected purposively
ccording to whether they were present at, or close to, the cen-
re of the community to have equal numbers of men  and women
rom each community. However, in some communities hardly any
omen showed up at the time of the interviews. In these commu-
ities therefore, more men  were interviewed. Hence, the survey
ata may  inherently contain sample bias in terms of differences
etween those goat keepers who showed up at the sede and those
ho did not. These differences were not measured (e.g. if they lived
ar from the sede, if they were unavailable due to other obligations,
r if they were uninformed by the community leader) and as such
ould not be included in the analysis. It is thus possible that this
ampling protocol has led to missing out the more marginalized or
ulnerable households who could not send representatives to be
nterviewed.
.2. Statistical analysis
Given the importance of the interaction among household mem-
ers in ascertaining access and control over household assets, and
aking account of the method of sex disaggregation chosen for data
ollection, the unit of analysis in the current study is the household.
ata for the 84 households were entered by CARE monitoring and
valuation staff into Excel. One observation, a male child respon-
ent from a FHH was removed because no other child respondents
ere surveyed. Hence, ﬁnal statistical analysis was  conducted on 83
espondents with IBM SPSS Statistics 20. Table 2 shows the baseline
ariables that were selected for the gender analysis.
There was a clear difference between the number of respondents
or each gender and community combination, meaning that male
espondents from male headed households (M-MHHs), female
espondents from male headed households (W-MHHs) and female
espondents from female headed households (FHHs) were not
qually distributed over communities (Table 3). Instead, FHHs were
ainly represented by respondents from three of the six commu-
ities: Chichangue, Nhapele and Vulanjane. Consequently, gender
ifferences may  in some cases be confounded with community dif-
erences; so all response variables have been tested for community
ffect as well as gender. In the case of categorical variables, separate
hi-square tests were conducted for gender and community.
Additional analyses were conducted incorporating community
nd gender (M-MHHs, W-MHHs and FHHs), using linear and logis-
ic regression. Overall comparison between the gender categories
as made, followed by least-signiﬁcantly different (l.s.d) speciﬁc
omparisons between pairs of gender categories, i.e. M-MHH  vs.
-MHH, M-MHH  vs. FHH and W-MHH  vs. FHH.
Continuous response variables that were not normally dis-
ributed were transformed to natural log prior to analysis.
og-transformed normally distributed data were used for statistical
omparison of results, whereas raw data are presented and used toconsumption
provide the interpretation of differences. A signiﬁcant community
effect in itself does not give insight into the meaning of any differ-
ences; instead the regression model included variables that could
explain the community effect (agro-ecological zone, market access,
and SEED project participation). Other variables that – in addition
to gender – might have an effect, like ﬁrst and secondary occupa-
tion, years of goat keeping and goat herd size, were also included.
For both linear and logistic regression models, effects were eval-
uated when ﬁtted into the model using a Wald chi-squared test.
Model ﬁt was evaluated by comparing the change in log-likelihood
between the null and current model to a chi-squared distribution
with change in degrees of freedom between the models. Residual
plots were checked to conﬁrm the assumptions of independenceRumbatsatsa 8 (9.6%) 5 (6.0%) 1 (1.2%) 14 (16.9%)
Cachane 8 (9.6%) 4 (4.8%) 2 (2.4%) 14 (16.9%)
Chichangue 7 (8.4%) 2 (2.4%) 5 (6.0%) 14 (16.9%)
Total respondents 44 (53.0%) 18 (21.7%) 21 (25.3%) 83 (100%)
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Table  4
Age of household survey respondents, disaggregated by gender.
Gender category Respondents Age (years)
N % n Mean s.e. 95% CI Min  Max
M-MHH  44 53.0 43 52.1 1.8 48.4 – 55.8 34 83
W-MHH 18 21.7 18 42.9 ** 2.6 37.5 – 48.4 19 67
FHH  21 25.3 21 50.1 3.4 43.1 – 57.1 18 80
9.6 
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* Signiﬁcant difference with M-MHH  at p<0.05 level
.3. Explanatory qualitative information
In order to understand trends identiﬁed from the analyses of the
uantitative baseline data in view of the social, cultural and histori-
al context of goat keeping and marketing in Inhassoro, 18 in-depth
ace-to-face interviews of selected respondents of household sur-
eys were conducted after the data analysis. Although gender was
ot the speciﬁc focus of the household interviews, the interviews
evealed some gender insights that helped explain the quantita-
ive baseline ﬁndings. The 18 respondents, three from each of the
ix baseline communities, were selected to reﬂect a wide range of
ituations in terms of gender, age, herd size, and involvement in
oat sales. The in-depth interviews consisted of nine M-MHHs, ﬁve
-MHHs, and four FHHs. These interviews were conducted over
3 days (14–26 May  2012).
In addition, a post-doctoral researcher lived close to the project
rea for a period of two years and frequently visited the commu-
ities, thus observing local social interactions. This extended ﬁeld
xperience has been used to illustrate several quantitative ﬁnd-
ngs. Further details on all the data collection tools and methods
re available upon request from the corresponding author.
. Results
.1. Respondent group
Eighty-three household interviews were analysed: 44 M-MHHs,
8 W-MHHs and 21 FHHs (Table 4). W-MHHs were signiﬁcantly
p=0.013) younger than M-MHHs. There was a signiﬁcant associ-
tion (p<0.001) between education levels and gender categories
ith fewer educated FHHs (25%) and W-MHHs (33%) than expected
ompared with educated M-MHHs (79%).
.2. Livelihood strategies
Most M-MHHs, W-MHHs and FHHs stated crop production
machamba) as their main occupation (64%). About one-third of
he households had livestock keeping as their secondary occupa-
ion and another one-third had crop production as their secondary
ccupation (Table 5).
able 5
ain and second occupation of respondents disaggregated by gender.
Gender categories Crops Livestock Monthly salari
Total Main occupation
N n (%) n (%) n (%) 
M-MHH  44 28(63.6) 1 (2.3) 3 (6.8) 
W-MHH 18 10 (55.6) 4 (22.2) 1 (5.6) 
FHH  21 15 (71.4) 2 (9.5) 1 (4.8) 
Total  (%) 83 (100) 53 (63.9) 7 (8.4) 5 (6.0) 
Total  Second occupation
N n (%) n (%) n (%) 
M-MHH  41 14 (34.1) 13 (31.7) - 
W-MHH 18 6 (33.3) 4 (22.2) - 
FHH  20 5 (25.0) 5 (25.0) - 
Total  (%) 79 (100) 25 (31.6) 22 (27.8) - 1.4 46.7 – 52.4 18 83
The qualitative interviews also showed that crop production
was people’s main occupation whereas goat keeping was  mainly
a side activity for subsistence reasons. A parallel study conducted
within the project on the multi-functionality of goats in Inhassoro
District revealed four different functions of goat keeping: sale in
times of need (e.g. for food, school and in case of illness), exchange
for services and products (e.g. agricultural labour), as contribution
to social life (e.g. for ceremonies, bride wealth and to help fam-
ily members), and consumption of goat meat (mainly for special
occasions) [46].
There were no signiﬁcant differences between gender categories
for main and second occupation. After combining occupation to
form four main categories (crops, livestock, agricultural labour and
other/off-farm work), there were still no signiﬁcant differences
between gender categories for main and second occupation. The
qualitative interviews included two women  who produced and sold
local drinks as a way to earn some money. Our ﬁeld experience
conﬁrmed that this activity can be considered a typical women’s
activity.
There was  evidence for a relationship between communities and
ﬁrst and second occupation (p=0.051 and p=0.074, respectively). To
explore this community effect further, ﬁrst and second occupations
were tested (Chi-square) for an association with agro-ecological
zone, market access and participation in SEED project. For ﬁrst
occupation there was  a signiﬁcant association with agro-ecological
zones (p=0.018): none of the respondents in coastal communities
had livestock-keeping as ﬁrst occupation (compared with 12.5% of
interior communities), but more respondents in coastal communi-
ties had handicraft (11.1%) and other activities like ﬁshing (14.8%)
as ﬁrst occupation. There was evidence of a relationship between
ﬁrst occupation and participation in SEED project (p=0.059): more
respondents in a SEED- community having livestock keeping (17.9%
vs. 3.6%) and business (14.3% vs. 7.3%) as ﬁrst occupation compared
with respondents in non-SEED communities.
For second occupation there was  evidence of a relationship with
participation in SEED project (p=0.099) and there was a signiﬁ-
cant association with market access (p=0.040): more respondents
in communities far from a tarmac road had agricultural labour as
secondary occupation compared with respondents in communities
close to a tarmac road (19.2% vs. 1.9%). Instead, more respondents
ed job Business Handicraft Agricultural labour Other
n (%) n (%) n (%) n (%)
4 (9.1) 4 (9.1) - 4 (9.1)
2 (11.1) 0 (0) - 1 (5.6)
2 (9.5) 0 (0) - 1 (4.8)
8 (9.6) 4 (4.8) - 6 (7.2)
n (%) n (%) n (%) n (%)
6 (14.6) 4 (9.8) 1 (2.4) 3 (7.3)
3 (16.7) 0 (0) 4 (22.2) 1 (5.6)
4 (20.0) 1 (5.0) 1 (5.0) 4 (20.0)
13 (16.5) 5 (6.3) 6 (7.6) 8 (10.1)
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Table  6
Livestock ownership by women.
Animal species Households (hh) Animals
hh with animals hh where women
own animals
Total Animals owned
by women
Animals per household
n (%) n (%c) n n (%) Mean s.e. Med. 95% CI
Goatsa 83 (100) 41 (49) 727 279 (38) 8.8 0.77 6 7.2 – 10.3
Poultry  70 (84) 42 (50) 1278 513 (40) 18.3 1.68 14 14.9 – 21.6
Pigs  12 (14) 2 (14) 36 5 (14) 3.0 0.43 3 2.1 – 3.9
Sheepb 6 (7) 3 (50) 37 12 (32) 6.2 2.2 5 0.4 – 11.9
Cattle  7 (8) 1 (13) 31 2 (6) 4.4 1.2 3 1.5 – 7.4
a In 3 households, children owned goats. On average, children owned 2 goats per household.
e to the local average of goat ownership by households and deleted from the presentation
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Table 7
Years of goat keeping for three gender categories (M-MHHs, W-MHHs, FHHs).
Years of goat
keeping
M-MHHs W-MHHs FHHs Total
1-3 years 8 (18.6%) 4 (22.2%) 10 (47.6%) 22 (26.8%)
4-8 years 8 (18.6%) 6 (33.3%) 5 (23.8%) 19 (23.2%)
9-14 years 11 (25.6%) 5 (27.8%) 5 (23.8%) 21 (25.6%)
almost one third of the total goats (n=226) was owned by 11% of
the goat keepers (n=9); to obtain a normal distribution data were
transformed to natural log. To understand better the differences in
Table 8
Goat herd size for each gender category.
Gender
categories
Goat herd size
Raw data Natural log transformed data
n Mean s.e. Mean s.e. 95% CIb In one MHH, a man  owned 70 sheep; this number is considered an outlier relativ
f  the summary statistics in the table above.
c Percentages calculated over households with animals (i.e. households which do
n communities with good market access had livestock keeping as
heir secondary occupation compared with respondents in com-
unities far from a tarmac road (34.0% vs. 15.4%).
.3. Access to and ownership of land
Respondents were asked about the ownership of the homestead
nd crop land area (machamba). There was a signiﬁcant association
p<0.001) between ownership of homestead and crop land area and
ender categories, with a large majority of women in FHHs owning
he homestead (91%) and crop land area (86%). There was also a
igniﬁcant association with ownership of homestead (p=0.014) and
rop land (p=0.030) areas and women and men  in MHHs. A much
igher number of W-MHHs (83%) reported that their husband owns
he homeland, whereas 44% of the M-MHHs reported that the land
as owned jointly (compared with only 11% of the W-MHHs). For
rop land, the general pattern in MHHs was “joint ownership” (resp.
2% in M-MHHs and 89% in W-MHHs), but more than expected M-
HHs (21%) reported that the husband owned the crop land given
hat none (0%) of the W-MHHs reported the husband owning the
rop land.
At the time the project started in 2011 there were hardly any
razing areas for goats. Instead, a majority of the respondents
64/83 = 77.1%) tethered their goats. Goats were tethered mainly to
rotect the agricultural plots (machamba). Sometimes, goats were
eft untethered once the crops have been harvested and there is no
gricultural production. A few households kept goats in traditional
raals constructed on the ground.
.4. Access to and ownership of livestock
Respondents were asked how many cattle, goats, sheep, poul-
ry and pigs they owned. Livestock ownership by women  can be
valuated using the percentage of households where women own
ivestock, the percentage of total animals owned by women  and
he average number of livestock owned by women per household.
able 6 shows that women owned about 40% of the poultry and
8% of the goats, which concurs with the pattern of livestock owner-
hip of women identiﬁed in Tanzania, Kenya and Mozambique [32].
bout 84% of the households kept poultry and in half of these
ouseholds (n=42) women  owned these. On average, the num-
er of poultry owned by women per household was eight. When
ncluding only households where women owned poultry, the aver-
ge number of poultry owned by women per household was  12.
ther livestock such as pigs, sheep and cattle were rarely kept.
On average, respondents have kept goats for about ten years.ears of goat keeping were non-normally distributed, natural log
ransformation was not able to normalize the data and therefore the
ata were transformed into a nominal variable with four categories,
ased on quartiles: 1-3 years (27%), 4-8 years (23%), 9-14 years15  > years 16 (37.2%) 3 (16.7%) 1 (4.8%) 20 (24.4%)
Total 43 (100%) 18 (100%) 21 (100%) 82 (100%)
(26%), 15 years or more (24%) and chi-square tests used to look for
associations. There was  a signiﬁcant association (p=0.039) between
years of goat keeping and gender categories: 47% (n=10) of FHH kept
goats for less than 3 years compared with only 18.6% and 22.2%
of respectively M-MHHs and W-MHHs. Conversely, 37.2% (n=16)
of M-MHHs kept goats for 15 years or more, in contrast to only
16.7% of W-MHHs and 4.8% of FHHs. One-third (n=6) of W-MHHs
kept goats between four and eight years, compared with 18.6% of
M-MHHs and 23.8% of FHHs (Table 7).
Hence, M-MHHs kept goats for the longest period, followed by
W-MHHs, whereas FHHs kept goats for the shortest period. It might
be possible that FHHs only started goat keeping after their husband
had passed away, as a 49-year-old FHH explained in the qualitative
interviews: “When my  husband died [15 years ago] I had to start
agriculture. The machamba was not enough, so I started goat keep-
ing in 2002 [10 years ago]. I saw in the community that one can sell
goats in time of need and earn money”. Results from the qualita-
tive interviews showed that many other respondents started goat
keeping after they saw from their neighbours or family members
that goats “can help in times of need”. Hence, it might also be pos-
sible that FHHs were last to keep goats because they were more
risk averse and wanted to see what might happen if one kept goats
before they kept any themselves.
On average a household had 8.8 goats (Table 8). Distribution
of herd size per household was skewed: of the total 727 goats,M-MHH 44 9.0 1.1 1.91 0.12 1.66- 2.15
W-MHH  18 10.1 1.8 2.06 0.17 1.70- 2.42
FHH 21 7.1 1.4 1.66 0.17 1.29- 2.02
Total 83 8.8 0.77 1.88 0.09 1.70 – 2.05
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Table  9
Signiﬁcance of main effects for goat herd size per household.
Independent variables Dependent variable
df Goat herd size
Gender 2 0.643
Agro-ecological zone 1 0.129
Market access 1 0.779
SEED project participation 1 0.779
First occupation 5 0.264
Second occupation 5 <0.001***
Years of goat keeping 3 <0.001***
Goat herd size 1 -
Model parameters
Change in log-likelihood 52.297
Df  18
Signiﬁcance <0.001***
a Excluding outlier with 70 sheep (n=82)
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Table 11
Signiﬁcance of main effects for goat meat consumption.
Independent variables Dependent variable
df Goat meat consumption
Gender 2 0.039**
Agro-ecological zone 1 0.099***
Market access 1 0.016**
SEED project participation 1 0.109
First occupation 5 0.699
Second occupation 5 0.582
Years of goat keeping 3 0.152
Goat herd size 1 0.243
Model parameters
Change in log-likelihood 30.933
Df  19
Signiﬁcance 0.041** Signiﬁcant at the 10% level, ** Signiﬁcant at the 5% level, *** Signiﬁcant at the 1%
evel
verage goat herd size per household, the full model (linear regres-
ion) included gender, agro-ecological zone, market access, SEED
roject participation, ﬁrst and second occupation and years of goat
eeping (Table 9). Secondary occupation and years of goat keep-
ng were signiﬁcantly related to goat herd size (p<0.001 for both).
espondents with livestock keeping as secondary occupation had
igniﬁcantly (p<0.001) larger goat herd sizes (12.8). Despite the
bsence of statistical relationship between gender and goat herd
ize, the qualitative ﬁndings illustrate that FHHs may  have smaller
erd sizes due to labour restrictions. As one 56-year-old FHH said:
I am on my  own and I can’t keep more than 10 goats. It is not pos-
ible to work on the machamba and keep many goats at the same
ime.”
Respondents were asked who owned the goats: there was  a sig-
iﬁcant association between gender categories and ownership of
oats (p<0.001), showing that a majority 71% of FHHs answered that
oats were owned by only the women (Table 10). There was no clear
ssociation between men  and women in MHHs and who  owned the
oats; 56% of women and 39% of men  answered that goats were
wned jointly. It was not entirely clear what respondents meant
y “joint ownership”. Qualitative results from the in-depth inter-
iews showed that it can be interpreted in different ways: either all
oats are owned by the man  (husband or male relative) and woman
ogether or a few goats (e.g. two) are owned by the woman and the
ther goats (e.g. six) are owned by the man.
.5. Goat meat consumption
Respondents were asked if goat meat was consumed in their
ousehold. The majority (75.9%; n=63) of the respondents ate goat
eat in their household. It should be noted, however, that the qual-
tative ﬁndings showed that goat meat consumption was ranked
s one of the least important reasons for goat keeping. Although
any producers mentioned that they ate meat, they only did so
bout 2–3 times per year, and only on special occasions such as
nd-of-the-year festivities and ceremonies.
able 10
wnership of goats disaggregated by gender.
Gender
categories
Men  only Women  only Jointly Children
N  n (%) n (%) n (%) n (%)
M-MHH  41 (100) 18 (44) 5 (12) 16 (39) 2 (2)
W-MHH 18 (100) 5 (28) 3 (17) 10 (56) 0 (0)
FHH 21 (100) 2 (10) 15 (71) 3 (14) 1 (5)
Total (%) 80 (100) 25 (31) 23 (29) 20 (36) 3 (4)* Signiﬁcant at the 10% level, ** Signiﬁcant at the 5% level, *** Signiﬁcant at the 1%
level
To understand differences in goat meat consumption, a logistic
regression model was applied including independent variables for
gender category, agro-ecological zone, market access, SEED project
participation, ﬁrst and second occupation, years of goat keeping
and goat herd size (Table 11).
Market access and gender were signiﬁcantly related to goat
meat consumption (p=0.016 and p=0.039, respectively). More
respondents (n=46; 84%) with better market access reported con-
suming goat meat in their household compared with respondents
with limited market access (n=17; 61%). The question did not differ-
entiate between consuming own-production goats and buying goat
meat for consumption. The qualitative ﬁndings showed that some
producers consumed goats from their own ﬂocks, but some did not
because they opted to keep them for emergencies, as was  explained
by another W-MHH: “I don’t eat my  own goats, because it’s an
‘animal de ajuda’ [animal of help]”. It might be possible that respon-
dents with better market access had better options to buy goat meat
at the road side than those respondents living far from a tarmac
road. There was  evidence of a relationship (p=0.099) between goat
meat consumption and agro-ecological zone: in the coastal area
a smaller percentage of respondents (n=19; 70%) consumed goat
meat compared with respondents in the interior zone (n=44; 79%).
Most likely, respondents in the coastal area consumed ﬁsh rather
than goat.
With regard to gender, signiﬁcantly fewer FHHs (52%; n=21)
reported that they consumed goat meat in their household com-
pared with M-MHHs (86%; n=44; p=0.011). Differences between
W-MHHs (77.8%; n=18) and FHHs were not signiﬁcant. Reasons
why fewer FHHs consumed goat meat are unclear, but may  be qual-
iﬁed by the following account from a 45-year-old head of a FHH: “I
will not slaughter a goat for food, because I can’t eat a whole goat
on my own, I need family”.
4.6. Market participation
Respondents were speciﬁcally asked if they sold goats. Fifty-ﬁve
respondents (66%) sold goats. This could mean selling one goat per
year, as well as more frequent sales of several goats. To understand
differences in market participation, the full model (logistic regres-
sion) included gender, agro-ecological zone, market access, SEED
project participation, ﬁrst and second occupation, years of goat
keeping and goat herd size (Table 12). Interestingly, only gender
was signiﬁcantly related to market participation (p=0.013). Signif-
icantly fewer FHHs (43%; n=9) were involved in goat sales than
M-MHHs (73%; n=32; p=0.005) as well as W-MHHs (78%; n=14;
p=0.007).
It is unclear why fewer FHHs were involved in goat sales com-
pared with women  and men  in MHHs. It might be possible that
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Table  12
Signiﬁcance of main effects for market participation.
Independent variables Dependent variable
df Market participation
Gender 2 0.013**
Agro-ecological zone 1 0.314
Market access 1 0.211
SEED project participation 1 0.600
First occupation 5 0.994
Second occupation 5 0.135
Years of goat keeping 3 0.393
Goat herd size 1 0.513
Model parameters
Change in log-likelihood 41.984
Df  19
Signiﬁcance 0.002***
*
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evel
HHs had smaller goat herds, with insufﬁcient numbers to sell.
owever, ﬁndings of the current study showed that FHHs did not
ave signiﬁcantly fewer goats and, moreover, goat herd size was
ot related to market participation.
Another suggestion is that FHHs faced speciﬁc barriers to their
arket participation; for example Waithanji et al. [4] reported that
omen may  be less mobile and more occupied with household
asks, giving them fewer opportunities to sell goats. On the other
and, (male) family members might be helping FHHs to sell an
nimal, e.g. by transporting it to a sales location. Based on ﬁeld
xperience, this latter option indeed occurred when women were
elling their goats to markets set up by the project. In fact, there was
 FHH project participant – with many goats and a large machamba
 who joined practically every project meeting and each goat mar-
et, where she sold goats. She was a respected community member,
y both men  and women, and shared her experiences and liveli-
ood strategies with other project participants. As such, she was
 positive deviant who could be used as a role model in future
nterventions.
In addition, a study related to the project on the multi-
unctionality of goats showed that goats were often kept for a
ariety of subsistence roles [46]. Hence, it could very well be possi-
le that FHHs mainly keep goats for subsistence roles, like a means
f exchange for products and services and the use of goats for cer-
monies, rather than sales.
.7. Income control
Respondents were asked if anyone in the household earned an
ncome in the last 12 months from a) goats, b) other livestock, and
) agricultural products. They were also asked who controlled the
ncome. For all three types of income there was a highly signiﬁcant
ssociation (p<0.001) between income and gender categories with
00% of women in FHHs controlling the income from goats, live-
tock and agricultural products (Table 13). Forty-six respondents
55.4%) gained an income from goats. There was  a signiﬁcant asso-
iation between control of income and gender (p<0.001). It can be
able 13
ontrol over income for goats and other livestock disaggregated by gender.
Control over goat income 
Gender categories Men  Women Jointly Sub
n  (%) n (%) n (%) n (%
M-MHH  12 (46) 5 (19) 26 (35) 26 (
W-MHH  3 (23) 3 (23) 7 (54) 13 (
FHH  0 (0) 7(100) 0 (0) 7 (1
Total  15 (33) 15 (33) 16 (35) 46 (
a Includes 1 women  in MHH  responding that another household member had control oal of Life Sciences 74–75 (2015) 51–63 59
concluded that W-MHHs hardly controlled the income from goats
on their own; it was mainly controlled by men  or jointly.
Fifty-one respondents (61.4%) said that they earned an income
from the sale of other livestock, which could be chicken or, rarely,
other larger livestock. There was a signiﬁcant association between
control of income from the sale of other livestock and gender
(p<0.001). However, there was no signiﬁcant association in control
over income from other livestock with men  and women in MHHs.
About 50% of respondents in MHHs said it was controlled jointly.
Joint control of income can be ambiguous and require a further
exploration of what joint income control really means to men  and
to women.
To summarize, income from goats and livestock sales in MHHs
seems to be controlled either by the men  or jointly by men  and
women. It is unclear what women and men  mean by “joint income
control” and if it means the same thing to both men  and women. In
addition, what “control” means to the scholars in this study might
be different from what it means to the community.
Qualitative results from the in-depth interviews conducted
for this study showed that W-MHHs consulted their husband or
another male relative (e.g. father) before selling a goat, as one
female goat keeper from a MHH  explained: “I speak with my  hus-
band when I want to sell goats, when he agrees to sell, I sell goats.”
4.8. Use of income
The ﬁfty-ﬁve respondents who  had sold goats were asked what
main expenses were covered with money from goat sales. In gen-
eral, food was  most frequently mentioned (28% of responses),
followed by education (25%), human health (22%), clothing (11%)
and housing (5%) (Table 14). There was no signiﬁcant association
with gender categories, except for clothing (p=0.027): more W-
MHHs (43%) and FHHs (33%) spent the money from goat sales on
clothing compared with M-MHHs (9%).
Our qualitative results also showed that most respondents
reported keeping goats to sell for cash in case of “emergency”.
“Emergency” was  a rather broadly deﬁned term by respondents and
referred to sale in times of need including food shortage, transport
to the hospital or payment of a curandeiro (traditional healer) in
case of illness, school costs and other household needs like clothes.
As a 45-year-old FHH explained “school and food are all emergen-
cies, because a child needs to go to school”. Hence, it seemed that
respondents did not differentiate between household “needs” and
“emergencies”; most needs were considered an emergency even if
they occur every year at a regular moment. Other studies also men-
tion that goats are sold when smallholders are in need of cash to
pay fees for children’s education, clothes and books and, as such,
goats provide (medium-term) savings for smallholders [47,48].
5. DiscussionThe current section relates the ﬁndings from this study back
to the conceptual framework and previous results from gender
research so as to provide evidence to the existence of a gender
Control over other livestock income
 total Men  Women  Jointly Sub total
) n (%) n (%) n (%) n (%)
100) 7 (25) 7 (25) 14 (50) 28 (100)
100) 3 (25) 2 (17) 6 (50) 12a (100)
00) 0 (0) 11 (100) 0 (0) 11 (100)
100) 10 (20) 20 (39) 20 (39) 51a (100)
ver income.
60 B.K. Boogaard et al. / NJAS - Wageningen Journal of Life Sciences 74–75 (2015) 51–63
Table  14
Expenses covered with money from goat sales disaggregated by gender.
Expenses covered Responses (n=114)
%
Respondents (n=55)
n  (%)
Gender categories
M-MHH n (%) W-MHH
n (%)
FHH
n (%)
Food 28.1 32 (58) 17 (53) 9 (64) 6 (67)
Education 24.6 28 (51) 15 (47) 8 (57) 5 (56)
Human Health 21.9 25 (46) 13 (41) 8 (57) 4 (44)
Clothing 10.5 12 (22) 3 (9) 6 (43)* 3 (33)*
Housing 5.3 6 (11) 3 (9) 2 (14) 1 (11)
Cropping 1.8 3 (4) 2 (7) 1 (7) 0 (0)
Family  event 2.6 2 (6) 1 (3) 1 (7) 0 (0)
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Total  (%) 100
* Signiﬁcant at P<0.05 level
radient for various aspects of sustainable livelihoods. The unit
f analysis chosen for the study was the household; this discus-
ion will, therefore, also broaden our ﬁndings to encompass a
roader institutional environment. Finally, we will reﬂect on the
hallenges of undertaking robust sex-disaggregated quantitative
ata collection and analysis in the real-life context of an agricultural
evelopment project.
.1. Gender roles in household goat production and marketing
Our ﬁndings from Inhassoro District of Mozambique are largely
n line with other gender studies showing that women are given
ess equitable conditions than men. For example, there was  a signif-
cant association between education levels and gender categories:
ewer educated FHHs and W-MHHs than expected compared with
ducated M-MHHs. These ﬁndings are in line with ofﬁcial statistics
nd ﬁndings from other studies [32,40] and lead to the conclusion
hat women seem to be more disadvantaged than men in terms of
he human capital component of livelihood assets. However, some
f our qualitative ﬁndings also identify positive deviants: women
ho have managed to improve their social status. Future develop-
ent projects operating in the area could study the cases of those
ole model women who managed to break out of the mould.
In hindsight, one major limitation of this study methodology
as its lack of analysis of age and status of the women within
heir household and community. Indeed, Buhl and Homewood
16] showed how power in decision making within the house-
old changed over time for women according to their age and
tatus in Fulani herder families. Younger women, second and third
ives, daughters had less freedom in decision making over assets
han older women, ﬁrst wives and mothers in law. Future projects
ith gender-aware objectives, and especially those intervening in
olygamous society settings like the one in Inhassoro, should com-
lement their gendered baseline study by gathering data that will
llow an understanding of the gendered social dynamics related to
ge and status, and how these vary over time for men  and women
ithin their household and community.
Furthermore, the current study did not include additional indi-
ators on wealth stratiﬁcation, whereas it is recognized that FHHs
re often far poorer compared with MHHs [49], which could ham-
er their possibilities of beneﬁting from project interventions.
ence, inclusion of wealth stratiﬁcation data is needed for future
ex-disaggregated baseline studies.
.2. Evidence of the gender gradient in livelihood decision making
The conceptual framework – as illustrated in Figure 1 – posited
hat all aspects of the sustainable livelihoods framework can be
iewed with a gender lens that should reveal different percep-
ions and decision making options among various gender groups.
nderstanding these gender roles and processes at an early stage5 (16) 0 (0) 1 (11)
then becomes an integral part of the intervention pathway of a
research or development project. Our ﬁndings on “joint” owner-
ship of assets and “joint” decision making on the use of these assets
back this assumption of a gender gradient within the sustainable
livelihoods framework.
With regard to land ownership (as reported in Section 4.3), even
though women  technically do not own the crop land in terms of
titled or legal rights, it seems that a majority of W-MHHs and M-
MHHs labelled access or usufruct rights to machamba,  as “joint
ownership”. In the case of FHHs, Kachika [50] noted that even
after the death of a husband, a woman can maintain access to
her husband’s land, which might explain the high percentages of
FHHs “owning” machamba (86%) and homestead land (91%). How-
ever, the discrepancy between men’s and women’s responses in
MHHs over joint ownership of homestead land was  especially large
whereby 44% of the men  claimed joint ownership and only 11% of
the women  from MHHs claimed joint ownership. Such discrepancy
should not be seen as one member is telling the “truth”, which is
contested by the other, but instead each person emphasizes their
perspective of the truth ([28]: p269). For example, other studies in
Mozambique [50,51] showed that some women owned the assets
only as long as they were married to the men  and lost ownership
with dissolution of the marriage. The women, therefore, did not
consider ownership contingent upon marriage as true ownership,
but as a lack of ownership. This might have been the case for the
homestead land. These results therefore provide further evidence
of the complexity of land ownership and land use decision mak-
ing as related to gender categories within households, and thus to
a gendered gradient in the sustainable livelihoods model as far as
natural capital is concerned.
In addition, the ﬁndings showed a relatively large occurrence
of joint ownership of goats (Table 10), which differs from a study
in Tanzania [26], where joint ownership was  a large exception and
mainly men  owned the goats. It could also be that respondents in
the current study used “joint goat ownership” similarly as “joint
land ownership”, which would entail that women claim that they
jointly own goats by virtue of being married to the men  who  own
them. Moreover, as mentioned before, large livestock like cattle
are largely absent in Inhassoro District, which might explain men’s
interest in and ownership of goats. Based on these ﬁndings it can
be concluded that – except for FHHs – women hardly own goats
on their own. If they own  goats, this is jointly with their husband
or a male relative. The results from the regression on the vari-
ables affecting goat herd size (Table 9) also contributed to validate
a gender gradient to the sustainable livelihoods model as aspects
of physical (market access), human (years of goat keeping), social
(place of respondent within the household) and other livelihood
strategies (second occupation) all inﬂuence the decision to carry
out the livelihood strategy of keeping goats.
The ﬁndings also showed a gender gradient in the livelihood
strategies in terms of goat meat consumption and goat sales
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Sections 4.5 and 4.6), i.e. what to do with the household goats.
he decision to consume or not to consume goat meat is linked to a
hoice between achieving various livelihood outcomes of increases
n food security, income or in social status (e.g. participating in
illage festivities).
Our ﬁndings on joint income control in Section 4.7 are in line
ith results from other studies that women in male-headed house-
olds have little control over income even when they are involved
n generating the income [32]. Although Oboler [28] found that even
omen who did not own animals could have a voice in livestock
ale decisions, in our study women’s voice in goat sales decisions
as limited in the sense that women may  have a say in the dis-
ussion, but in the end it is the man  who approves the goat sale.
he strong culture of patriarchy in the study area may  explain that
omen need permission from their husband or a male relative
o sell a goat [26]. It can be concluded that “control” in the cur-
ent study appears to be predominantly by men  and “joint control”
ppears not to be egalitarian. This conclusion provides further evi-
ence of a gender gradient in the social and human capitals of the
ustainable livelihoods framework.
.3. Beyond the household: the institutional environment’s
mpacts
In this study, the household was chosen as unit of analysis. How-
ver, our ﬁndings also hint to impacts on decision making within
he household from other larger factors that are part of a wider
nstitutional environment.
Section 4.2 reported evidence of a relationship between ﬁrst
ccupation and participation in SEED project: more respondents
n a SEED-community had livestock keeping and business as ﬁrst
ccupation than respondents in non-SEED communities. To explain
his, one can consider that the target intervention of the SEED
roject was to work with groups involved in crafts, saving and loans.
hese groups focused on using money saved or borrowed through
EED to build a business. Thus, the saving and loan groups also
ttracted people who already had businesses and saw the value of
aving access to credit. As such, one might say that participation in
he SEED project was likely to have increased the social and ﬁnan-
ial capital of respondents, leading to different choices in livelihood
trategies.
Furthermore, natural and physical capital, represented by mar-
et access and agro-ecological zone, also had an impact on the
ecision by the household to consume goat meat (Table 11) and
s such choice of livelihood strategies. These ﬁndings provide
vidence that a larger institutional environment beyond the house-
old unit also contributed to shaping livelihood strategies.
.4. The challenges of undertaking quantitative
ex-disaggregated data collection and analysis
The increasingly large literature on gender studies and heavy
ow-to-do-gender manuals (like [6]) rightly highlight the complex
nd multi-facetted nature of gender in agricultural development.
owever, our experience of undertaking a gender analysis of
ex-disaggregated quantitative data in a goat development project
n Mozambique reveals that it is very difﬁcult to capture all the
omponents of gender while staying statistically relevant given
he limited resources and challenging environment for robust
ata collection. In addition, the fuzziness of gender as a variable,
hose construction stems from hard-to-measure social discourses,
akes it difﬁcult to identify empirical data to demonstrate gen-
er differences. This notwithstanding, we have attempted to
emonstrate gender differences with quantitative and qualitative
ata, while identifying challenges associated with such a venture.
imilarly to other ﬁelds of research attempting to model a complexal of Life Sciences 74–75 (2015) 51–63 61
phenomenon, assumptions, simpliﬁcations and shortcuts will still
be part of the trade-offs between quantiﬁcation and explanation.
For example, interesting insights could have been added had we
disaggregated our sample further by age, marital, social or wealth
status of the respondents, or by collecting data on the households’
class status and overall gender composition. However, to keep a
minimum number of respondents within each sub-category to stay
statistically representative, this would have required expanding
the total number of interviews beyond the resources available for
data collection.
For this study, comparing our ﬁndings with the gender litera-
ture highlights limitations in our original research design. First, the
small size of the sample and the selection method of respondents by
inviting them to travel to the interview location could have skewed
the sample in favour of men  or women  with relatively more free
time and liberty to meet the project team. Second, this study used
mainly quantitative data to respond to criticisms that most gender
studies rely mainly on qualitative data. Because of this approach,
a lot of the explanatory power of qualitative data, that is always
useful to triangulate with ﬁndings from the statistical analysis of
quantitative data, was  lost.
Finally, the baseline data were collected by enumerators
employed by CARE and the imGoats project, which respondents
knew would also be undertaking development interventions later;
this interaction between development and research components of
the projects involved could have inﬂuenced the way  respondents
answered questions during interviews.
Nevertheless, it is worth pursuing attempts to quantify gender
studies with sex-disaggregated data like the one gathered here. The
confrontation of these statistics with the concrete problems faced
by development projects and policy makers striving to make agri-
cultural development more gender equitable will lead to relevant
lessons learned from past mistakes [52].
6. Conclusion
This study used sex-disaggregated quantitative data supple-
mented by qualitative ﬁndings from in-depth interviews to identify
gendered differences in the ownership of, access to, and control of
income from land and goat assets in various household settings in
the rural district of Inhassoro, Mozambique.
The gender-disaggregated patterns identiﬁed can be interpreted
by results of past gender studies and some results from the qual-
itative data from in-depth interviews also gathered during the
study. Beyond further evidence that sex-disaggregated data is cru-
cial at the start of a project cycle to understand the local situation
being intervened on, the main contribution of this study is to
provide a real-life technical example of how a development project
can undertake sex-disaggregated quantitative data collection and
analysis in order to identify gender-related issues that are more
relevant in explaining household decisions on livelihood strate-
gies concerning livestock keeping and marketing. For example, the
project from which this research is taken has tried to address the
lack of access to grazing areas as a result of the current baseline
study [44].
This study has shown that women  and men  in Inhassoro District
of Mozambique had different interpretations of “joint” ownership,
“joint” access to and “joint” control of land and goat assets. In
particular, it transpires that women  in male-headed households
very rarely have the control over the incomes from goat sales,
despite goats being seen as livestock that is appropriate and
empowering for women. This ﬁnding should be placed back in the
perspective of a gendered sustainable livelihoods framework: it is
not just the asset base that is gendered, the decisions taken within
households on livelihoods strategies and the impact pathways
towards livelihoods outcomes are also gendered. Thus, research
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nd development projects wanting to introduce livestock as a
ender transformative strategy to women empowerment should
lso understand the gender relations that impact on decision
aking processes over control of income from livestock by women
ithin households and communities; this better understanding
ould lead to the development of context-speciﬁc and relevant
trategies for transformative changes in these processes.
This study also showed that women were less involved in goat
arketing than men, thus putting in question the development of
arket linkages for livestock products as a livelihood strategy to
mpower women. Nevertheless, the qualitative data gathered from
n-depth interviews points to women in Inhassoro District using
oats to increase their social capital through contributing goats to
ommunity festivities [46]. Therefore although livestock products
ight not be contributing directly to increasing the income dispos-
ble by women, development projects might consider intervening
n the other pathways that livestock products can use to improve
on-ﬁnancial but equally important livelihood assets, which can
elp women achieve meaningful livelihood outcomes in develop-
ng countries.
The discussion of the ﬁndings from this study pinpoints some
imitations in its research design. These methodological limitations
llustrate the difﬁculty of undertaking robust and all-encompassing
uantitative gender studies in a real-life context. This conclusion
dds weight in favour of a more systematic use of mixed research
ethods to investigate the complex issue of gender.
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